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Letter to the Editor

SARS-CoV-2 vaccine breakthrough infection following a
previous infection in a healthcare worker

Dear Editor,

Philomina et al. recently discussed in this journal breakthrough
infections in healthcare workers from India.! SARS-CoV-2 infec-
tions and COVID-19 vaccines have been suggested to elicit immune
response and reduce the predisposition to infections as well as se-
vere disease. Reinfections? as well as vaccine breakthrough infec-
tions,? though rare, are now independently documented, but there
is a paucity of literature on reinfections in fully vaccinated individ-
uals. Here we describe a 28 year old male healthcare worker who
was re-infected after being previously infected with SARS-CoV-2
and after completing the full course of Covishield/ChAdOx1 vac-
cine.*

The patient initially tested positive for SARS-CoV-2 on routine
surveillance (TagPath COVID-19 Combo kit by Thermofisher) with
cycle threshold (Cr) values of 22. Subsequently, he developed fever
for 2 days, breathlessness which lasted for seven days along with
cough, bodyache and sore throat for ten days. On the seventh
day of illness the patient suffered a brief drop in the oxygen
saturation (SpO2) to 94% which recovered spontaneously on the
next day. High-resolution Computed Tomography (HR-CT) revealed
no abnormality and the patient tested negative for SARS-CoV-2 on
reverse transcription-PCR (RT-PCR). Antibody titres two weeks after

testing negative on RT-PCR, revealed a moderate level of antibod-
ies (Elecsys Anti SARS-CoV-2, Roche Diagnostics) to spike protein
(12). The patient then proceeded to take the first dose of Cov-
ishield/ChAdOx1 vaccine and subsequently the second dose four
weeks later. He suffered mild post-vaccine effects including body
aches and injection site pain lasting two days after both doses. A
month after receiving the second dose, the patient again developed
fever and tested positive on RT-PCR (Cr of 13) for SARS-CoV-2.

In the second episode of the infection, the patient had fever for
four days, and cough, bodyache, headache, sore throat, loss of smell
and taste for twelve days. The SpO2 level was around 94,95%, and
the patient had mild difficulty in breathing throughout the symp-
tomatic period. His HR-CT was normal and he had no evidence of
primary or secondary immunodeficiencies. The clinical course and
timelines are summarised in Fig. 1A and the clinical parameters
are summarised in Table 1.

SARS-CoV-2 RNA isolated from the nasopharyngeal specimen
of the patient during the post-vaccination episode of infection
was taken up for genome sequencing following an amplicon-based
COVIDSeq assay (Illumina Inc,) as per the previously described pro-
tocol.” The sequencing was performed on the Novaseq6000 plat-
form (Illumina Inc.) to generate 100 x 2 base paired end reads. Af-
ter quality checks, trimmed reads were aligned against the human
reference genome (GRCh38). The unmapped reads were extracted
and aligned to the SARS-CoV-2 reference genome NC_045512. Mu-

Table 1
Clinical and Biochemical investigations during the course described in the study.
Results /
Date Lab Report Comments Reference values
3/09/2020 RT-PCR Positive Negative
Kit: TagPath COVID-19Combo kit by Thermofisher Ct value-22
C-Reactive Protein 22 mg/l Upto 5.0 IU/mL
D-Dimer 459 ng/ml 0-500 ng/ml
LDH 200 units/1 85-227 U/lit
High Resolution Computed Tomography (HR-CT) Normal 0/25
Score —0/25
18/09/2020 RT-PCR Negative Negative
Kit: TagPath COVID-19kit by Thermofisher
Neutralising Antibodies 12
Kit: Elecsys® Anti-SARS-CoV-2 by Roche
13/04/2021 RT-PCR Positive Negative
Kit: Covipath COVID-19 RT-PCR kit Ct value
ORF gene-13
Ngene-12
RNasePgene-24
C-Reactive Protein 40 mg/l Upto 5.0 IU/mL
D-dimer 570 ng/ml 0-500 ng/ml
High Resolution Computed Tomography (HR-CT) Normal 0/25
Score 0/25
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Fig. 1. (A) Summary of timelines and the clinical course for the patient. (B) Phylogenetic context of the genome isolate with other genomes sampled from the state of

Maharashtra. (C) Genomic context of the mutations found in the genome isolate.

tations were filtered at a minimum coverage depth of 5 reads and
a minimum frequency of 50%. Bases with quality lower than 20
were masked from the consensus sequence. Lineage assignment for
the sequence was done using Pangolin (v3.1.11, pangoLEARN ver-
sion 2021-08-09).5

Genome sequence for the viral isolate was assembled at a mean
depth of coverage of 30460X, with genome coverage of 99.9%. Ge-
nomic analysis suggests the infection was caused by a virus be-
longing to the lineage B.1.617.2 (Delta) of SARS-CoV-2 (Fig. 1B). The
sequence had a total of 30 distinct genetic mutations, 8 of which
were in the Spike protein of the virus (Fig. 1C).

While a number of cases of reinfections and vaccine break-
through infections have been reported, including in healthcare

workers, infections following a previous infection and complete
course of SARS-CoV-2 vaccines have previously not been docu-
mented. We also highlight that variants of concern, especially
B.1.617.2 (Delta), have been previously suggested to escape immu-
nity due to previous infections as well as vaccination.”-® Both rein-
fections and vaccine breakthrough infections seem to be enriched
in healthcare workers potentially due to their high exposure.”-10
To the best of our knowledge this is the first report on a com-
bination of both reinfection as well as vaccine breakthrough in-
fection in an individual. This report therefore highlights the need
for close follow-up of rare and unusual cases of vaccine break-
throughs as well as reinfections especially in high-risk frontline
workers.
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